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PEG 为原料合成环氧树脂乳化剂，并用相反转法对环氧树脂 E-54 进行乳化，制
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ABSTRACT 
Epoxy resin has excellent properties and wide application, but with the increasingly 
stringent environmental requirements, with waters as dispersion medium, low VOC 
content of water-borne epoxy resin has become the research priorities. In this paper, 
water-borne epoxy resin was prepared by using polyethylene glycol-modified epoxy 
resin without any solvents, developed water-borne epoxy resin of low-cost, 
solvent-free, environmental protection and good storage stability. 
Epoxy emulsifiers were synthesized by polyethylene glycol and epoxy resin E-31, 
with potassium persulfate and boron trifluoride ether as catalyst respectively. Epoxy 
emulsifiers emulsified epoxy resin E-54 by phase inversion to prepare water-borne 
epoxy resin emulsion with the solid content of 50%. The analysis of the FT-IR and 
1
HNMR of the epoxy emulsifiers showed the epoxy group to open the ring and react 
with a hydroxyl, and the reaction was almost complete. The conversion rate of the 
epoxy group was calculated from 
1
HNMR with PEG600 as raw material, potassium 
persulfate as catalyst was 93%, and 98% of boron trifluoride ether as catalyst. The 
two catalyst systems had been systematically studied. It was found that potassium 
persulfate as catalyst required higher temperature of 160℃, the storage period of 
synthetic water-borne epoxy resin emulsion was less than three months at room 
temperature. When boron trifluoride ether was used as catalyst, the reaction 
temperature was 70℃, synthetic emulsion stability was good, and stored at room 
temperature could reach more than half a year when dosage of emulsifier was 15% 
above. It was found that the suitable catalyst was boron trifluoride ether, the dosage of 
catalyst was 0.3%~0.9%, the suitable molecular weight of PEG was 10000, the molar 
ration of epoxy group and hydroxyl group was 1:1, and the dosage of epoxy 
emulsifier was 15%. 
  The curing performance of water-borne epoxy resin emulsion using m-phenylene 
diamine as curing agent was studied. When heated at 100℃×1h＋150℃×4h 
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